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AUTHORS: \Emirnov, M. V., Ivanovskiy, L. Ye., Loginov, I. Ao

MITLE: The Equilibrium Potentials of Titanium in Chloride Meltis
(Ravnovesnyye potentsialy titana v khloridnykh rasplavakh)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 121, Nr 4, PP 685-6886
(USSR)

ABSTRACT : The authors measured the equilibrium potentials in pure argon
in a hermetically closed wide test tube of quartz. On the

bottom of this tube there was an eutectic mixture of lithium
chloride and potassium chloride. An elecirode of titanium
jodide was fastened to & molybdenum feeder and it was immersed
in a salt melt of the same composition. The potential of the
titanium electrode was measured with respect to a lead elec-
trode. The results of the measurements, (with respect to a
chlorine electrode of comparison) are given in a diagranm
which demonstrates the dependence of the electromotive force
on the temperature for various given concentrations of the
titanium in the electrolyte. The experimental points agree
well with straight lines. Another diagram shows the igothermal

Card 1/3 lines deduced from the above-mentioned results for 700, 800,
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sov/zo-121-4-31/54

The Equilibrium Potentials of Titanium in Chloride Melts

J 900, and 1000°K. The equilibrium potential of the metallic
titanium electrode in chloride melts which contain less than

6 weight % of titanium depends on its molar concentration
in the electrolyte according to the following thermodynamical

equation: o ot
E = Ep; g2+ * (2,5 RT/2F) g [T4 ] .

Phis shows that guch melts contain ions of divalent titanium
and behave as ideal solutions. The quantity ETi/T12+ may

b% found from the above-mentioned experimental data,
Bps /pi2+ = (-2,371 + 6,09.10-4T)V is obtained with respect

to the chlorine elect

igobaric potential for the composition of

dichloride from the elements the equation
Az = (-109 360 + 27,03 7) cal/mol T1012 may be used. There

3 of which are Sovietoe

rode. For the calculation of the
the liguid titanium

are 4 figures and 12 references,

card 2/3

APPROVE :
D FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651530001-9"



"APPROVED FOR RE :
_"APPROVED FOR RELEASE: 08/25/2000  CIA-RDP86-00513R001651530001-9

sov/20-1 21-4-31/54

The Equilibrium Potentials of Titanium in Chloride Helis

]
 ASSOCIATION: Laboratoriya elektrokhimii Ural'skogo filiala Akademii nauk

SSSR

! (Laboratory of Electrochemistry of the Ural Branch,AS USSR)

PRESENTED: April 11, 1958, by A. N. Frumkin, Academician

SUBMITTED: March 25, 1958
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and L.Te. Ivanovskiy (Institute of Chemistry, Urals Branch,

Academy of Sciences US3R). Electrolysis of a Chloride Bath With Titanium
Monoxide Anodes, p. 100. ?itan i yego splavy. VJp. 1I: Metallurgiye titana
(Titanium and Its Alloys. No. 2: HMetallurgy of Titanium) Hoscow, Izd-vo AN

3SR, 1659. 179 p.

Smirnov, M.V.,

with sources of titanium; production of
and titanium shest; slag composition;
s; and other rolatad matters. The

This collection of. papers deals
titaniwn dioxide, metellic titanium,

determination of titanium cantent in slag
sources of titanium discussed are the complex sillimanite orss of the Kyakhtin-

skoye Deposit (Buryatskaye ASSR) and certain aluminum ores of Bustern Siberia.
One paper explains the advantages of using ilmenite titanium slags for the pro-
duction of titanium dioxide by the sulfuric acid method. Production of metallic
titanium by thermal raduction processes (hydrogen, magnesiun, and carbon reduc-
tion) is the subject of several pap=rs, while other papers &re concerned with the
elsctrolytic production of titanium. Other subjects dealt with ars interaction
of titanium with water vapor and with hydrogen and the determination of titanium

in slags.
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ng bath with anodes of titanium

2:100-102 '59-

Electrolysis of the chloridizi
(MIRA 13:6)

oxide., Titan i ego splavy DO.
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t khimii Ural'skogo £
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AUTHORS: gmirnov, M. Ve Yushina, L. D- sov/62-59-2¢1o/An

v T

TITLE: BEquilibrium Potentiels of Metals in Molten Electrolytes
(Ravnovesnyye potentsialy metallov V rasplavlennykh
elektrolitakh) Communication 4. Equilibrium Potentials of
Thorium in Chloride Melts (Soobshcheniye 1. Ravnovesnyye
potentsialy toriya v khloridnykh rasplavakh)

PERIODICAL: 1zvestiye Akademii nauk SSSR. Ootdeleniye khimicheskikh nauk,
1959, Nr 2, pp 251-258 (USSR)

ABSTRACT: In the present peper the suthorTs present the determination
results of equilibrium potentials of thorium ipn egquimolar
mixture of sodium~ and potassium chlorides poth with and
without thorium-chloride addition. The equilibrium potential

of thorium in chloride melts which contained in the initisl
state 0.14 up %o 78% ThCl4 was measured in the temperaturs

range of 680 - 8250 (Fig 2). In oTder o determine the change
of the electromotive force with the verying concentration
of ThCl, in the melt, isothermal lines were drawn (Fig 3).

The molten mixtures of sodium- and potassiul chloride with
Card 1/3 thorium dichloride pehave in all concentrations of ThCl2 like

B3 "‘lmv 5. 2= r
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Zquilibrium potentials of Metels it Molten sov/62-59a2—10/40
" Electrolytes. Communication 1. Equilibrium Poten

of Thorium in chloride Melts

tiels

he equilibrium potential

A dependence of t
on was found.

of thorium on temperature and concentrati
pccording to experimen%al date the oxidation-reduction
potential of thorium in chloride melts &8s well as the equili-~

brium constant of the reaction was calculated:
ppt (melt) + TB —orn’’ (melt).

In the temperature range of 68

varies from 5141 up to 0.91.
dependence of the electromotbi
with the melt containing thorium dichlo

of the decomposition voltage of the mo
veriation of the jsobaric potential for t
tions Were calculated:

Th(solid) + Clz(gaseous) =
ThCl4(liquid) + Ta(solid)

The stationary potentia% of thorium in
KC1l + NaCl at 700 -~ 842" Was jetermined (Fig 4).

jdeal solutions.

0 - g25° the equilibrium constant
e temperature

According to th
f galvanic elements

he following reac-

ThClz(liquid
= 2Th012(liquid)

the equimoler mixh
There &Tre

and

card 2/3
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tentials of Metals in Molten SOV /62-59-2-10/"

Equilibrium Po
quilibrium Potentials

»" Electrolytes. Commuiication 1. E
of Thorium in Chloride Melts

4 figures and 12 references, 9 of which are Soviet,

Ural'skiy filiel Akademii nauk SSSR (Ural Branch of the

ASSOCIATION:
Academy of Sciences, USSR)

SUBMITTED: March 18, 1957

card 3/3

APPROV :
ED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651530001-9"



"APPR
OVED FOR RELEASE: 08/25/2000

4 SRRES STERRTER, ¥4 &) N AR A G R SR S T S A SRR e i
AR X 2.2
\ ey T i A v il B A R R SR S
SRR IR R SR e EAEF LA
N EEE RS R B GITR iy ER

CIA-
RDP86-00513R001651530001-9

sov/78—4~1—30/48

5(2), 5(4)
AUTHORS: Tsiovkina, L. A.,_Smirnov, ¥, ¥
of the Nature of Cations and Anions OB the
ide in salt Melts

The Influence
of Tit anium Tetrachlorl

y kationoV i anionoVv
olevykh raeplavakh)

TITLE:
Solubility

(Vliyaniy® prirod
tetrakhlorida titena Vv S
zhurnal neorganicheskoy khimii, 1959, vol 4, §T 1, pp 158-162

PERIODICAL:
(ussR)

ity of gitanium © in melts of LiCl,
Kcl, ©€sCl, NaCl-KC1, and an eqd i ixture of NaC1l-KCl
with additions of 10, 12 and 20 wt.% NeF wes oxamined &t
650 - 6000, The dependend Jubility of Tilly on
ws & solubility
The solubility
The
reactionss

ABSTRACT: The solubil

in the melt sho
1,iC1 to ceCl.
n of compleX anions.
by the following

of the cations
the girection from
caused bY the formatio
g process is indicated

— 2iCl

the nature

increase in
increase is
complex formin

TiCl

-

4gas+01melt Smelt’

: - - —3 T4 2-
TlCl5melt+C1melt é——Tlchmelt‘
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' The Influence of the Nature of Cations and Anions sov/7e-4-1-30/48
on the Solubility of Titanium Tetrachloride in Salt Melts

The dependence of the solubility of titanium tetrachloride
in the melt of NaCl-KC1(1:1) on the temperature and the
dependence of the solubility of the NaF concentration was
investigated. In melts with fluorine ions the solubility of
TiCl, increase$§ with the formation of titanium fluorine com~

4
plex TiF2"u The complex ion Tin- has a higher temperature
6 6

stability than the ion TiClg . There are € figures and 13

references, 1 of which is Soviet,

SUBMITTED: October 28, 1957
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5(2) sov/78-4-11-24/5o
AUTHORS : gmirnov, M. Y., Chukreyev, N. Ya.
PTITLE: The Behaviéfldfhﬁeryllium in Fused Salt Baths in the Presence

of Metallic Beryllium
PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 11,
pp 2536 - 2543 (USSR)

ABSTRACT : Alkaline- earth metals are dissolved in their chlorides under
the formation of subghlorides. The authors found elso foT
perylliua (Ref 3) that ipe Bet ion is present in chloride

melts in addition to the Be2t ion. In order to confirm this re-
sult, the reaction of metallic Be in alkali—chloride melts is
investigated nere within the temperature range 351-600°. The
reaction Belt+Be=2Be’ i8 measured by variation of the . redoX
potential of a molybdenum electrode. fhe redox potential varied
by 1.3 ¥ and thus allowed for the determination of the smalles®
pe* guantities. To nake sure whether this was really 2 varia-
tion of the redox potential of the molybdenum electrode, the .
authors.compared the poténtials of the molybdenum electrode

and the beryllium electrode with those of a chlorine electrode
(Table 1). The Be electrode had a constant potential of -2.44 ¥

card 1/3

g [ B
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jor of Beryllium in Fused Salt Baths in sov/7a-4-11-24/5o

The Behav
11ic Beryllium

the Presence of Meta
e dropped from =-1.13 ¢

otential of the Mo electrod
f the redoXx potential

to ~ 1.82 v. Figure { shows the course O
during the experiments which were extended to 30 h. The
potentials of the Mo and Be electrode could not be fully com-
pensated becaus latter was passivated. The
weight loss of the sured for the purpose of

determining the equilibrium constant of the reaction _
Belt+Be & 2 Bet. The scheme of figure 2 shows the apparatus

A eutectic LiC1-KC1l melt served as electrolyte, the anode
ated by a BeO pot, and the cathode

Results of 20 experiments are
in addition to

whereas the p

e the surface of the
Be anode was mea

used.
and cathode space Were separl
de of molybdenum wire.
1isted in table 5. As the Be anode corrodes
the anodic diesolution of Be, the authors determined the disso-
jution rate of Be in chloride melts at the same experimental
temperatures (Fig 3)- The results corrected in consideration
of the corrosion of Be in chloride melts and the equilibrium
constant calculated for the experimental temperatures are listed
in table 3. Figure 4 shows the temperature dependence of the
equilibrium constant which satisfies the empirical equation

was ma
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5(4)

AUTHORS: smirnov, M.

TITLES
Metsl Chlorides

Poklady pkademii nauk S

PERIODICAL:
(USsR)

ABSTRACT: In preceding papers

pegides Be

of the~correspond

termination of the redox
galt melts.
ried out in a

which is showl
of LiCl and KCl in argon

the-variation of ¢

card 1/2 line
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Vos Chukreyevs
—

The Redox potential of the S

csR, 1959 Voi 12Ts Nz 55

(Refs
chloride melts which are i

. o) o
determination of EBe/Be+’ E
ing thermodynamic e

potentials of Be and its mono-

Measurement 0

he electromotive force of
Be |Be012,LiCI,KCl] 0126 with
of the equilibrium P

;;A-RDP86-00513R001651530001-9

sov/zo—127—5-37/58
N. Ya.

ysten Be+/Be++ in & Melt of arkali

PP 1066-1069

4,2) the authors fournd that in
o contact with metallic perylliumsg
5 are containedo Phere follo#s the

++, and E%e+/3e++ on the basis

quations for t

and pivalent iomss and the de=
+/pe*” in

an eutectic melt

As an electrolyte;
2 shows

atmcsphere was uged. Figure
the cell

yemperature. The jsothermal

otential of the beryllium slectrode
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The Redox Potential of the System Be®/Be**

Chlorides

(E - 1g EBeJ9

data, contirms

content in the

temperature interval

5

ot

13R001651

N i

S0V/20-127-5-37 /58
in a Melt of Alkali Metal

the concentmtion
Table 1 ghows

700 - 1200°K. Figure 4

) o
shows the temperature dependence for e/ﬁe* aéd EBe/he**’

There are
ASSOCIATION:
Acadeny of Sciences, USSR)
April 13, 1959 by A. N.

April 13, 1959

PRESENTED:

SUBMITTED:
Card 2/2

potential of the sysien Bet/Bett
4 figurgs,_1 table, and 3 Soviet

Institut elektrokhimii Ural!
(Institute of Electrochemist

are calculated,
references,

skogo filiala Akademii naguk SSSR
Ty of the Ural Branch of .the .

Frumkin, Acadenmician
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s/631 60/000/001/001/014
B101/B147

AUTHOR: Smirnov, M. Y:

n the electrolysis

ho— "

Rssidual currents and
of salt melts

TITLE: cathodic current yield i

SQURCE: Elektrokhimiye rusplavlennykh golevykh 1 tverdykh elektrolitov,

no. 1, 1960, 3-6
TEXT: Previous studies on the electrodeposition q§ Be (ZhFKh, 32, 2174,
1958), Th (Izv. AN SSSR, OKhN, 1285, 1956), Ti (Izv. Sibirskogo otd.
own that a charge reversal of ions to V//

AN SSSR, 1960), 2T and Hf have sh
gubions occurs: Me (z—n)+. The metal deposition sets in as

soon as the concentration of these trolyte layer close to
the cathode corresponds to the egu them and the salt melt.
The charge reversal produces & i The cathodic potential -

N 0 Sz
¢ is given by @ = Eme(z_n)+/ﬂez+ Me V/61

—

+ (RT/nF)ln{éFDme(z_n)+

Card 1/3

1
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Residual currents and cathodic... B101/B147

-D /D }, where E° is a constant of the thermo-
Me(z-n)+ Mot Me(z-n)+/hez+

dynamical equation of the redox potential, DMez+, Dme(z_n)+ are the

SO

diffusion constants of the jons in the melt, & is the thickness of the

diffusion layer on the cathode, [Mez+] is the molar part concentration of
the metal ion with ordinary valence in the melt. The residual current
caused by the cathodic charge reversal can now be written as

ires = nFDme(Z“n)+[Mez+]/6{exp [(nF/RT) (‘P - E;e(z_n)+/uez+)] +Dme(z=n)+/DMQZ*}. 4

i reaches a limit when the deposition of the metal begins

res
(9 = Eﬁgu = const). The ratio of the molar part concentration of the ions

remains also constant: [Me(z—n)+ls/lmez+]s(z—n)/z = K. If no metal is

lost By side reactions on the cathode the current yield is given by
n = 1 - ires/i' If the accumulation of ions of low valency is preven

ted by

card 2/3
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SSSR no.1§7-16 160. (MIRA 15:

: (Salts)
' - (Electrolysis)
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Measurements were
6-6.8 % by weight of 2T in an arg

2.56

2.587 - 4.72-107%4T

€, = O
€. = 2,600 - 5.4%3°10 'T - 0.00% v for 6.8 % by weight of ZT. Pgking into
account the thermo-emf between the carbon current lead to the chlorine

on this coefficient. The em
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Komarov, V. Ye., QEEEBQXJQ_a V., Baraboshkin, A, N,
jals of zirconium in & fused equimolaTl

Equilibrium potent
d potassium chloride

rixture of sodium chloride an
Flektrokhimiya rasplavlennykh aolevykh 1 tverdykh
elektrolitov, no- 1, 1960, 17-22

made at 687-978°C in an equimolar NaCl + KCl meld
on atmosphere in order to
of the equilibrium potentials of 2t
ify the effect of

f between IT and Cl was found to be

- 0.16 % by weight of Zr;

temperature coefficient
to the chlorine

N

o - %.62-10741 L 0.005 ¥ fo

0.002 v for 1.24 % by weight of Zr;

Vi
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Equilibrium potentials of zirconium in... B101/B147

electrode and the molybdenum 1ead to the zirconium electrode, the following

1
- .2.879 + 4.55" <07 T v E3 = -2.592 + 5. 26+10 4T vy, Owing to the

equilibrium potentlals are obtained: E. = -2.592 + 3,45 10 4T v v/

~zaztion er+1_+ 7r == ZZrm‘lt (1) the isothermal lines aT® not linear.
T

4t low Zr councen ntrations, the equilibrium constant of thig reaction is
~iven by K = (1 ~x)2[Zr}/x, where x = molaT part of the Zr4 jons.
_x - molar part of the 22" ions. and {zr] = total concentration of 2T
average vglency of 7z at [Zrl 5. 8340“4 is approximately 2. Fox
-2 it is 2,36 at 1000°K and 2. 28 at 1200°K.

2.3 kcal/mole ¥as found in an LiCl =+ KCl melt, whereas
amounts %o ~117.7 kcal/mole for the NaCl + KC1 melt. Thié

2+ . N . e
due to the jnteraction of Z* %ith chloTiné jons in th2

/ /



"APPROVED FOR RELEASE: 08/25/2000

T~ B A
TR NSHEAE S PSR ATA PR AR BXERA IS AR

TR

CIA-RDP86-00513R001651530001-9

5/631/60/000/001/002/014

Equilibrium potentials of zirconium in... B101/B147

Assuming a latent heat of fusion of ZrCl4 equal to 9.0 kcal/molei the
neat of formation of ZrCl%- ions in the melt is found to be -16 kcal/mole. V/

A paper of I. 5. Morozov, D. Ya. Toptygin (Izv. AN SSSR, OKhN, 1920,

1959) is mentioned. There are 4 figures, ! table, and 10 references:

6§ Soviet and 4 non-Soviet., The four references to English-language
publications read as follows: E. M, Larsen, J- J. Leddy, J. Am. Chem.
Soc., 18, 9983, 1956; P. Gross, ¢, Hayman, D. L. Levi. Trans. Farad. Sc<..
53, 1285. 1957; A. A. Palko, A. D. Ryon, D, W. Kuhn, J. Phys. Chem, 62,

319, 1958; L» Jang, R. G, Hudson, Trans. Metallurg. Soc. AIME, 2!%.
589, 1959.
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Thermodynumics of formaticn of the --=

A0 rt of titanium is pound %O the fluorineé complexs ¥ with

NeCO - go th plex. 0, - C eleutroded were prodube g from v/‘
-

for the experi TlO nas mixed with concevtr;*ed,

esidue pul

The pixture V@ 3 and the T
lde reated at
1 formin g
1ded

tpﬁ e;ectrodﬂ le,
ded o0 $his

in the °leuurolytic

the greater pe
aquecus

e chiorine com

ment.
ferj ced.

pure T1O2
0 ¢ with

exclusic
homogeneous mixt

and <o, 64% C- The fol;cw

> ooom

ing Tre8

7{.»1)90 Tl
5+
on aaf’ratlcn

el ecrrodsi TlOZ + C - 3e~9T1 .
ayer rear the sathode gives & sonstan® pote”‘ ial. A first,
equimc*ecular §aCl and KC1 mixbure was used as eLP"erLyu CO% Yy
aeight NaF was added " a gecond series of expérlmﬁnu, Wath %15her HeF
content the T102 . G electrode was geastroyed. The melt W8S subiected 1o
tpe gas rec® £330l F1th CO, and CO tC f14
rode was

Tae SaLaring eiectt
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Pher.odynamics of foraution of the ... B140/E11

AZ = -27 190 - 27.513 (1.694 + 1og [F7]). 74550 cal/g=ion;
AR = -27.2 kcal/g—ion,- As = 27.513 (1.694"+ log FJ) AS changes its

sign at Lfil = 2,07’10-3; For a lower concentration, AS{0. For a higher,
AS)O, The decrease in entropy with decreasing fluorine ion concentration !{
may be explained by the arrangement of fluorine ions around titanium

cations. There are 2 figures and 12 references: 7 Soviet and 5 non-Soviet,

The three references to English-language Publications read as follows:

N. F. H. Bright, J. F, Rowland, R. H. Lake. Cun. Dept. liines and Tech,

Surveys, Mines Branch Rept. N MD 196; J. g. durm, L. Gravel, ., J. ..

Potvin, J, Electrochem. Soc., 104, 301, 1957; Ww. C. Kreye, H. H. Kellog,

; J. liecirochen. Loc., 104, 534, 1957,

-edUL WROL T Incbitut elektrokhimii Ural'skogo tiliala ., RIS
(Institute of Electrochemistry of the Ural Branch AS USSR)
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Behavior of anodes of an intimate ... B140/B110 //

low current density (1'10"4 - 1'10—'3 a/cmz), the potential changes little,

but it rises quickly at higher current densities. The redox potential of

Ti4+/Ti3+ in the chloride melt is -0.8 V. Hence, it is concluded that

14+ [ '3{}” 2, the following

Ti3+ passes into the electrolyte since LTl J/ pi’ ¥R 107°.
reaction takes place: TiO, + C - 3e = Ti?;) + €O, (m = melt). The Ti ioms

enter the melt, like the low Ti oxides. Anodic dissolution depends on 02

diffusion from the electrolyte to the TiO2 - C electrode. The anode

4 when the discharged chlorine ions

current density can only be increase
11,000 TiO2 particles fall to

react with the TiO2 - C electrode.
2 of electrode surface. The effective cross section of the oxide

5 cm, its resistance R~~1 ohm. The high polarization
wrge in O2 concentration on the surface of oxide

1 cm

layer was 3.22410°
observed is due to the ct

s in contact with the melt, and in the concentration of Ti ions

particle
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peh:vior of anodes of an intimate .. B140/B110

1 non-Soviet.
A3500ILTION: Institut elektrokhimii Ural'skogo filiala Akademii nauk

555k (Institute of Electrochemistry of the Ural Branch of
the icademy of Sciences USSR)

SUBLITT =D : 1960
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AUTHORS: Smirnov, M. V., Krasnov, fu. N.
e,

TITLE: Oxide - carbon anodes with lowest titanium oxides in
electrolysis of chloride melts

SOURCE: Elektrokhimiya rasplavlennykh solevykh 1 tverdykh
elektrolitov, no. 1, 1960, 35-41

TEXT: The behavior of oxide - carbon anodes with lowest metal oxides was
jnvestigated. For this purpose, the polarization of titanium monoxide ' V/
and titanium sesquioxide - carbon anodes was studied, and the products of
electrolysis at various current densities were determined. An equimolar

melt of sodium and potassium chlorides was used as electrolyte. The
polarization of titanium monoxide - carbon anodes was measured at 740 and
rbon anodes at 730 and 805°C.

BSOOC, that of titanium sesquioxide - ¢
f oxide - carbon anodes and the

The authors found that the potentials o
rent densities below 1 a/cm2 (with

corresponding oxide anodes at cur

card 1/4
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Oxide - carbon anodes with lowest ... B117/B147

7i0+C) and 0.5 a/cm2 (with T1203+C) were similar. The only difference

is that the former potential increases with the current density much more
rapidly than the latter. It is also characteristic that the precipita-
$ion of ccrbon dioxide on oxide - carbon anodes with TiO and 'l‘iz()5 sets

in not at the beginning of electrolysis as with TiOz+C, but later, and

the more so the lower the current density. Gas separation sets in more
rapidly on anodes with 7i 0., under otherwise equal conditions. ’

273
Experimental data allow definite conclusions on processes during the
electrolysis of salt melts on oxide - carbon anodes with TiO and Tizosc

Phese anodes first dissolve 1ike oxide anodes without carbon participation
which only supplies oxide particles with current:

. _ . D+
3T1o(solid) ne —>T1,04 (solid) + T3 (nelt)

. . .M+
211,05 (s011a) ™ P10 (go14a) ¥ T (nelt)’

card 2/4
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Oxide - carbon anodes with lowest ... B117/B147

In the case of electrodes with Ti0O, the first electrode reaction takes

place at current dersities not higher than 0.2 - 0.3 a/cm2 if their
potential is more negative than -1.5 v. At higher current densities and
more positive potentials, a new phase of changing 'I‘i203 composition forms

which yields titanium ions in the melt corresponding to the second
electrode reaction., The fact that carbon does not participate in
electrode reactions agrees with thermodynamical calculations. Summary:
Electrolysis with T1203+C anodes, without gas separation at its beginning

suggests that carbon does not participate in the dissolution which

proceeds therefore like that with a pure T1203 anode. If the oxygen

content of the surface layer of sesquioxide approaches its maximum {the
anode potential reaching -1.3 to -1.2 v referring to the chlorine
electrode), carbon starts participating in the process. If the current
density is increased, the second reaction prevails. The polarization
curve shows a sslientpoint and a new wave. The latter lies in the same
potential range as with Ti02+C anodes but at a higher current density.

Card 3/4
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Oxide - carbon anodes with lowest .., B117/B147

the oxide - carbon mixture. An ever-increasing portion of tetravalens
titanium passes over into the electrolyte as the anode potential increases.
The ratic of tri- and tetravalent titanium is determined by the redox
potential according to 4he thermodynamic equation

™ T‘O

T e RYR In (%) /(0i3h)

13
I

There are 4 figures and 5 Soviet references,

i R raE o
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AUTHORS: ‘Smirnov, M. V., liichkov, I. F., BOO4/B011
“RRBPOPIN, S P ) Perfil'yev, M. Ve o
M
TITLE: Investigation of the Thermodynamics'of the Renction
1. . 1 e
U02(s) + Et(gr) + Clz(g) = UOCLQ(S) + 5002(5) by licens of the
Method of Electromotive Forces
PERIODICAL: Dokledy Akademii nauk SSSR, 1960, Vol 130, ¥T 3, PP 561-504
(USSR)
ABSTRACT: It had been stated in earlier papers (Refs 1-%) that electrodes

pressecd from metal oxides ond carbon are reversible with re~
spect to the corresponding cation in chloride melts. This
allows their wtilization foT jnvestipating the thermodynamic
processes and some reactions by measuring the enf. The authors
had found in reference 1 that Th0012 ip melts of chlorides or

chlorides and Qluorides are practically insoluble. They accepted
this for poclslas well and investigated the reaction between
uranium dioxide cerbon electrodes and melts of alkali

Card 1/4 chlorides containing UCl4. By mecsuring the temperature*de- ﬁ///
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notive Forces

the temperature and the UCl4

f the
;
) + 5C(ex) + c1,(e) =

of the Method of Electro

Reaction UOz(s
ﬁOClQ(s) + %Coz(g by leans

d the earlier, the higher
content in the melt (Fig 2). With high UCly content in the

melt, the electrode is destroyed. The appearance of the equi~

1ibrium potential corresponds to the reaction
U02(s) + UCl4(me1t);::}2U0012(s). Experimental da

stroight line & = (0.713 + 4.5.10’4T)v (Fig 3) Herefrom, the
authors calculuted for the reaction

vo,(s) + 3e(er) + c1,(e) = poc1,(s) * 2c0,(e)

(-32900 - 5,01) cal/mol U0C1,, and the hez2

occurre

te are on the

¢ effect

AZ =

AR = ~32.9 real/mol GOCly 28 vell®as the entropy

AS = 2.2 cal/degree.mol yocl,. The formation'heat end the
ed on the ctrength of the

entropi\of the UOCl2 were cc.leulat
thermodynumic data offered in refercnce 9: Aﬁgocl =

555 .9 keal/mol o - 49.2 cal de:reermoln 1 the
5549 fmol, SPoc1, = 490° /de€ » \p/’

/ /
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AUTHORS: Smirnoy,; M- V., KomaroVs V. Teos paraboshkilly A. Wo

' ) .

pITLE: Equilibrium porentials of girconiul in Mized Fluoride =
chloride Melts

Doklady Aksdemii nauk gsSR, 1960, Vol. 133, Moo 2,

pp. 409 = 412
gations in equivalent mix-
£ fluorides

PEXT: The authors carried out
£ different amounts ©
galts, the

fures from KCl + NaCl.under addition ©
at 700 = 950°C° : was produced from chemically pure
tion of ite jodide

zirconium being int}oduced by means of
into the mel® directly in the test cell (Fig- 1) ed 88 pro=
pective atmosphere: The potential to 1,05 wih 2T and

up_to 15.82 wiph F were neasured. ITh
[F]/[Zr wag varied petween 9 a0 75. The expel
oncentration of

otential of Zr is moTe strongly influenced by the ©
fiunorine than by its o¥n concentraticne. A reaction equation jg written
nplexesy jn which

dcwn for the formahion of the gzirconium = fluoride cO

PERIODICAL:

. _
PPROVED FOR RELEASE: 08/25/2000 CIA
-RDP86-00513R0
01651 "
5869 530001-9
rium Potentisls of girconium in Mixed 5/020 60/135/02/45/068
BOO4 BO64

Equilib
e ~ Chloride Melts

Fluorid

8 designated

the NUwDET of ¥ ions that are pound to Zr &8 complexes 1
#ith my; ‘the avarage valency of Zr with Do The equation
°‘.0'4'2 1log [Fr] ig set up for the dependence of the
T concentration of the free fluorine ionse. 1+ was check-
2d at T70°Cs variation of the fluorine content of 204 to 15.82 ¥
snd conatant 2T soncentration of 1.05 & 0.2 wt%. The graphical re-
presentation of the experimental data'TFig. 2) yields form = T
ations &re written dowWio The

gtraight iine, fOT which empirical equ
shange of m and n is discussed and the following found:_4;2n7>2,5°
[F]/[zx] > 10 and [F]/Pr 10, Fg. 3
f

Formabion of different ions at

showa the results of experiments al gemperatures 0 rom 500 %o

12500k for five mel®s with [F]/[zr] from 45 to 9, for whieh also em= LH//
pirical equations were written downe Assuning that in the case of

10 - 15 wi%h Zr the fluoride -~ chloride melis behave in & similaT way

ag if thorium were added (Ref. 3), the equation is8 written down for

the equilihriumqpotential. in the case of an excesslive quantity of
fluorine ',75>[F_(/[Zr]>10 ag OGCUTS in the practical elantrolysis of
fluorine sirconate; it nolds thab 4ynd>>d and 67 m74. For approxima

tive
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_ 5/137/62/000/009/002/033
Equilibrium between nafnium metal and... A006/A101

scale versus equilibrium Hf potentials, are not straight lines. The bending of
isotherms is caused by the presence of ions of different valences in the com-
mensurable quantities, The magnitude of mean Hf valence in the electrolyte at
different concentrations 18 determined from the jnelination of tangents to the
isotherms. Fquatlons are found for the temperature dependence of equilibrium
constants of the reaction Hftmelt) + Hf = gﬂf(;elt) and standard values of elec-

trode potentials:
1g K = -0.329 - 2820 T,

E.gf/Hf2+ - -251 +6.3" 107" Tb; 'Eflf/ﬁfm, - -2.65+6.2" 19"* Tb;
EﬁfgvaIH = -279+6.0 - 10-1& Tb. The authors calculated changes in the 1so-

paric potential Az at reactions of HICl) and HfClp formation and HECly reduction
in HfCl, by hafnium metal. '
Hf (solid) + 2012(gas) = HfClq(melt);

Az = - 245,000 + 55.0 T cal/mole
e (solid) + Clp(gas) = nfc12(me1t);
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S/63l/6l/000/002/001 013
.4100 1003/1203
AUTHORS: Skiba, O. V., and Smirnov, M. V.
TITLE: Equilibrium potentials of uranium in fused NaCl-KCl mixtures
SOURCE: Akademiya nauk SSSR. Ural'skiy filial. Institut elektrokhimii. Trudy, no. 2, 1961,
kh solevykh i tverdykh elektrolitov.3-9

Elektrokhimiya rasplavienny
he equilibrium potentials of uranium in fused chloride salts mention

TEXT: None of the recent papers on t
arature dependence. Equilibrium potentials of uranium in equimolar NaCl-KCl mixtures containing
lectrode in the temperature range

its temp
from 0.5t0 27.2 wt 9 of UCl, were measured against 2 chlorine reference €
entration limits investigated it was found that the equilibrivm potential iy

m 700 to 930°C. Within the conc

. s ,23RT 3+
Nernst equation: E = Eojur” + —ﬁ——log[v 1. The temperature
ode is expressed by the equation:
nt of the reaction

fro

of uranium may be calculated from the

dependence of the value E°vjo®* measured against a chlorine reference electr
5.10”*T. The temperature dependence of the equilibrium consta

Ecojv®* =3.010 + 6.6
3+ 34+ 12
| 11,342 — 515—7?45- . There are 3 figures.

2U + 3T, =3Th+ WS expressed by logK =108 [—;—,7‘3;—}3
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1003/1203

Equilibrium d

a nauk SSSR. Ural'skiy filial. Institut clektrokhimii. Trudy. no¥ 1961,

nnykh solevykhi tverdykh elektrolitov. 19-22

TEXT: The formation of stable hafniu the above salts can be deduced from the \7 )
results of equilibrium potential measurements of hafnium and from the fact that no solid phase of any haf-

pium compound containing fluorine is formed when NaCl-KCl fused salts containing up to 3.4 wt o of

Hf and up to 35 wt o, of NaF ar¢ heated between 700 and 900°C. The equilibrium potentials of hafnium

were measured against 3 chlorine reference electrode in NaCI-KCl fused salts containing from 0.99 to 3.4
wt %, of Hf and 1.36to 15.8 wt o/, of fluorine at 700, 800, and 900°C. Formutas representing the temperature
depend jum potential and of the instability coefficent of the Hf F2- ion are given. There

54700

AUTHORS: Komarov, V., and W

potentials of hafnium in mixed fluoride-chloride melts

TITLE:

SOURCE: Akademiy
Elektrokhimiya rasplavle

m-fluorine complexes in

ence of the equilibr

/ /
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AUTHORS ¢ SmirppY,”y,MV,, Loginov, N. A., Tsiovkina, L. A.

TITLE: . Behavior and equi}ibrium potentials of titanium in mixed fluoride-
chloride melts -

PERIODICAL: Referativnyy zhurnal, Mei;.allurgiya, no. 8, 1962, o] - 22, absbract
85160 ("Tr. In-ta elektrokhimii, Ural'skiy fil. AN SSSR", 1961,
no. 2, 29 - 40) : .

TEXT: . The authors studied interaction of T1 metal with fluoride—chloride
melts containing Ti in 3- and }-valent state. It is shown that in the presence .
of an excessive amount of alkali—metal-fluoride,a 712* compound is being formed
whose composition is MeéTiFu and which is poorly soluble in molten mixtures of
alkali-metal chlorides and fluorides, It is found that the behavior of a Ti-
electrode in mixed fluorideJchloride'melts is like the behavior of a second-type
electrode; 1its potential does not depend upon the nominal Ti content in the
electrolyte and is wholly determined by the concentration gt fluor ions [F7]
according to equation E = = 5.66 - 4.10.1007 T - 3.97.107" Tig [F~]P in relation

<
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54717 $/631/61/000/002/G05/013
1003/1203
AUTHORS Smirnoy, M_ V., Baraboshkin, A. N, Saltykova, N. A, and Komarov, V. Ye

SOURCE: Akademiya nauk SSSR. Ural'skiy filial. Institut elektrokhimii. Trudy. no 2. 1961
Elektrohimiya rasplaviennykh solevykh i tverdykh elcktrolitov. 63-69

TITWE: Cathodic processes during deposition of hafnium from chloride and hloride-fluoride
fused salts

TEXT: There arc no pablighed data on the electrode processes of the electrolysis of fused salts containing

hafnium. The cathodic polarization of molybdenum and tungsten in chloride and and chloride-fluoride.
fused salts containiny hafnium was invastigated by measuring their clectrode potentials against a chlorine
ceference electrode. Current densities were from 10-* to 2 ampjcm? and the temperature range from 700 to
900°C. Hafnum was introdizced into the fused salts by addition of hafnium tetrachloride or by anodic dis-
solution of the pure metal in the bath. The presence of fluorine jons in fused chloride salts decreases the
deposition potentials of hafnium and decreases the concentration polarization, particularly when the F/HI
molar ratio is 6. There are 5 figures
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S/631/61/000/002/008/013
1003/1203
AUTHORS: Nichkov, L. F., Raspopin, S. P, and Smirnov, M. V.

TITLE: The polarization of carbon-dioxide uranium anodes in melts of alkali metals chlorides

SOURCE: Akademiya nauk SSSR. Ural'skiy filial. Institut elektrokhimii. Trudy, no. 2, 1961,
Elektro-khimiya rasplaviennykh solevykh i tverdykh elektrolitov. 91-95

TEXT: This work was undertaken to determine the highest current density at which UOC!, forms and to
find the products of the anodic dissolution of carbon dioxide uranium anodes at higher current densities.
The polarization of these anodes in an equimelar mixture of fused sodium and potassium chlorides at current

densities from 10+4 to 10 afcm? was investigated at 700 and 800°C. The electrolytic processes change with
increasing current density in the following order: 1) formation of UOC],; 2) dissolution of uranium
oxychloride and uranium dioxide or their chlorination, resulting in the passage of U** ions into the solution;
3) dissolution of uranium dioxide and the passage of UO2* ions into the solution without the participation of
carbon, and finally; 4) the evolution of gaseous chlorine. There is 1 figure.
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”s/l49/61/boo)bo3/o&é)od§:f‘ »*i_

Elec.tr'olytic preparation of beryllium-zine . ‘e ACOG/AL106

Electrochen. Soa., 100 (6), 276 (1953); G. V. Raynor, J. of the Royal Aeronautical
Soe., 50, 390 (1946)] ) . o

ASSOCIATION: Ural'skiy politekhnichieskiy institut (Ural Polytechnic Institute)
Fiziko-tekhnicheskiy fakultet (Physicotechnical Division) .

SUBMITTED: - January 11, 1961

Schematic drawing of a closed electrolytio cell. -
-1 ~ graphite anode; 2 - rubber seals; 3 - glass
tubes; &I - cover; 5 - electrolyte; 6 - zine

. cathode; T - thermocouple; 8§ - molybdenum power
connection to the cathode; 9 - thermocouple hous-
ing; 10 - porcelain bucket; 11 - alundum crucible,
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{ X ¢ : . s/oT18 61/006,/006/006/013 I
| gfredt of the nabure of alkeli-metel ... ' B110/5206° ' N

cylindrical Be e%ectrode with a diemeter of 5-10 mm contained only 0.01% :

: electronegative impurities. A carbon-chlorine electrode served as :

: reference electrddes Under equal working conditions (constent tempera

; and rate of introéduction of ghlorine), the potentials of the chlorine
electrode and the Be electrode were almost equal in the electrolytes
LiCl, KC1 and CsCl. The omf measurements with various electrolytes

! (Fig. 2) correspond to the following empirical equations:

.290m¢969wu+um MWW—%?H&:&&%#J&w*Timm&V

0,46 mev 9% BeCls+- Licl or 620—880°: £ = 2,522—277- 10-¢. T 0,004y ¥

847 inct 95 BeCly 4 3LICl + 2KCl & 421755 Fq = 2,703—4,97-10-%-T £ C,008¢v

1,2 met % BeCl, -+ 3LICI + 2KCI _65 393—940° : [y = 2,638—3,56-10~¢- T 1 0,005¢v

0,77 mel ¢ BeCl -+ KCl ot 779—1007° : K = 2,602—3,62.10~*. T £ 0.002v v

0.60 anX 9 BeCla+ KCl al 796—1023°: Es = 2,637—1,86-10-.T £ 0,003¢ ¥ i

101 sl 9 DeCly 4+ CsCl ab 666—930°: [iy = 2,807—4,43-10-%-T 10,0054 ¥ .

0.47 el 9 DBeCls+ CsCl ab 695—950": Lo = 2790—2,91-10~¢. T 4- 0,005y ¥

i
ture

and agreed well with the values by L. Jang and R. G.” Hudson (Trens
Metallurg. Soc. AIME, 215, 589 (1959). If the thermo emf E, = (-0.0076

v 0.174-10-4 1) * 0.001.y ig inserted, the following is obtained:
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‘wffect of the na%ure of alkali-metal ..- 2110/B206 :

/ o2+ * (2.3 RT/2F)"18 EBe The following equatlons
_ -2.538+ 5.7+10 -4, q v, 3 LiC1 + 2 KC1 melts
e = -2.727 + 5.3 1074

potential: B = nq
hold: 1iCl melt: B /Be

4 . 0
24 = -2.702 + 6.4-10 T V3 KCl melt: EBe/Bez
The effect of the

0
EBe/ -4,
smv; CsCl melb: “B /Be 2+ =2.8%4 + 5. 910" "+ T V.
metal cations gets ev1dent through the difference of 1iC1l and ¢sCl which
ective cation radius Tof in the

amounts to 0. 276 v at 1000 Ox. The eff
equlmolecular qodluﬂ— and nota351um chloride is ref (rN +. o+ rK+)/2
iefon-potential is then: efr = 1/1.16

= (0.98 + 1. 33)/2 = 1.16. t

= 0.862 and Ip, /Bez* = -2.718 + 3- g3-10=%-7.v. . The difference beuween

the 2. values in aif quals the emf: B = E?e'/Be‘+- Be/Be
Me'Cl//BeCl,, Me "01/3 It is a direct

galvenic element Be/3eCl,,
e 1sooarlc pOuentlal et & 4ransition of the

ferent melts e

of the

sure for the change of th

ith loweTr pond energy to the chlorine anion in

B - rea

‘24
Be ions from.the melt ¥

gard 4/7
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5/020’61/1}6/006/020/024
Redox potential of the systemsoo B101/B20C3 .

conclude that in the potentiometric titration with hydrogen not B ..
2127 /m1°*

was measured, but only the potential which corresponds to tha eguilibrium

s . __)- 2 1 R ‘; 3 t
in the system Tlcl3 malt + 0°5Hgas % T&Cl2 melt + HC.Lgas To ottain the

value EO , the guthors conduotad the potentiometric titration gith
24 fma 0
pi°7 /T4
metallic titanium. The initial galt golubion was prepared vy blowing
TiClyq vepor through an equimolar mixture of NaCl and KGCl. The redox
potential was measured by & molybdenum electrode referred to_ & chlorine
electrode. For 2 rapid balancing of the concentration of pi2+ and Ti/7
in the melt, the mo lybdenum clectrode rctated as 40 rpm. The pohentio=
metric curves of Fig. 3 were obtained. Their course depends on
experimental conditions (temperature, concentration, intermixture). But
all of them show the typiecal galient point which corresponds %o the redox
potential E° = 1.726%0.005 v (referred %o chlorine electrcde).
712* 1t

on the basis of the earlier agtablished E° / - (-2.371+6.o9-1o‘4T) -
i
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B203

Redox potential of the system... 3101
“the authors calculate E° / 3. = (;2.156+3.82'10-4T) v, and find
. Ti/Ti _ _
log K = - 2,888 + 3.251/T for the equilibriun constant. THe resulting K

values are: 2.82 at 700°C; 1.35 at 800°C; 0.76 at 900°C; and 0.46 at
1000°C. Thus, the equilibrium of reaction (1) ig displaced to the.left
with rising temperature. In contrast to other regearchers, the authors %
could not establish a dependénce of the redox potential on the titanium
concentration. There are 3 figures, 2 tables, and 7 references: 3
Soviet-bloc and 4 non-Soviet-bloe. )

ASSOCIATiON: Institut elektrokhimii Uraltskogo filiala Akademii nauk SSSR-
. (Institute of Electrochemistry of the Ural Branch of the
Academy of Sciences USSR) .

PRESENTED September 5, 1960, by A. N. Frumkin, Academician y
SUBMITTED; August 31, 1960 ¥t
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LOGINOV, N,A.; SMIRNOV, M.V,

Oxidation-reduction potential of Ti“’_/ T1¥ + and equilibrium
constant of the reaction 3Ti%+ 4-Tig> 4Ti3+ in an equimolar
mixture of sodium and potassium chloride melts, Trudy Inst.
elektrokhim. UFAN SSSR no.3:17-24 '62, (MIRA 16:6)

(Electrodes, Titanium)
(Oxidation-reduction reaction)
(Fused salts)
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KOMAROV, V.Ye,; SMIRNOV, M.V.; BARABOSHKIN, A.N.
i Y ) dy

Anodic solution of zirconium and hafnium in fused salts. '{.‘ru

Inst, elektrokhim, UFAN SSSR no,3:25-39 '62. (MIRA 16:6)

(Zirconium) (Hafnium)
(Fused salts—Electric properties)
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SKIBA, 0,V,; SMIRNOV, M,V,; RYZHIK, 0.A

Polarization of the uranium anode in the electrolysis of a
mixture of potassium and sodium chlorides. Trudy Inst,
elektrokhim, UFAN SSSR no.3:41-48 162, (MIRA 16:6)

(Electrodes, Uranium)
(A1kali metal chlorides)
(Polarization(Electricity))
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SMIRNOV, M,V,; BAYEVA, T.F.; KOMAROV, V.Ya,

' Chronopotentiometric method of measuring the diffusion
coefficients of tetravalent hafnium in chloride and fluoride-
chloride melts, Trudy Inst. elektrokhim, UFAN SSSR no,.3:
50-64 ‘62, (MIRA 16:6)

(Hafnium compounds) (Diffusion)
(Fused salts?o (Potentiometric analysis)
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ANFINOGENOV, A,T,; SMIRNOV, M,V,; ILYUSHCHENKO, N.G,; BELYAYEVA, G.I.

Study of the thermodynamics of the beryliium - copper system
by the electromotive force method. Trudy Inst, elektro .
UFAN SSSR no,3:83-100 'é2, (MIRA 16:6)

(Beryllium=-copper alloys—Therm c properties)
Electromotive force
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D204/D307
AUTHORS: Smirnov, M.V., and Loginov, N.A.
m
TITLE: Study of the equilibrium between metallic titanium and

its di- and trivalent ions in molten NaCl-KCl, by the
method of equilibrium potentials

PTRICDICAL: Akademiya nauk SSSR. Sibirskoye otdeleniye. Izvestlya,
no. 4, 962 64 - 72

-eEZ-J‘ :
TEXT: The authors studied the reaction 2Tl(melt) ¥ Tl(SOlid) ;:

BTI(Welt)’ to demonstrate the usefulness of the method of equlllblum<7'

potentials, 1n an equimolar melt of NaCl-KCl contalnlnv 0.2%, 0.7, .-
1.4 and 5.64 < Ti, petween 701 and 975°C. The thggretical backgroundL///
is given. Equilibrium potentials of the Ti elect®pde were measured
under argon against a comparlson chlorine electrode, with an accurq: ‘
cy of + 1 mv, at a series of temperatures maintained;within * 1. 500, .
The temperature depende%Fe is of standard electrode potentlals were‘r*:

-4 -
ég?2a1}g be ETl/T12+ = 2.382 + 4.83 x 1? T, Tl/Tl3+ = 2. 158 +
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AUTHORS —omirnov, }{,Y., Bareboshkin, A.N,, Komarov, V,Ye.
and Saltykova, N.A.
TITLE: Cathodic and anodic processes during the
electrolysis of chloride and fluoride-
chloride containing zirconium and hafnium.
SOURCE: Fizicheskaya khimiya'résplavlennykh soley 1
shlakov; trudy Vses. soveshch. po fiz.khimii
raspl. soley i shlakov, 22 - 29 noyabrya 1960
g., Moscow, Metallurgizdat, 1962, 257 - 265 )/'
TEXT: A continuation of previous investigations of !

electrode processes durirg the electrolysis of chloride and
fluoride-chloride melts containing other polyvalent transition
metals. Anodic and cathodic polarization curves were obtained

by measuring the electrode potentials at the moment of switching
on the polarizing current. Polarization curves are presented for
e.g. the anodic solution of Zr and Hf in molten equimolar mixtures

Card 1/5
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put partly to change in the diffusion coefficient of the iomns in

the high concentration region and, thus, to change in the thickness
of the diffusion layer. The anodic polarization curves shift to the
gide of more positive potentials with increase in temperature, but
the general character of the dependence of the anodic potential on
current density does not change substantially. The following expres-
sion was derived for the average valency of the metal ions passing

into solution at potential @:

@=1° ,, o, * 0.992x70 " 10 B2 ., (5)
He = /he .

%
where Me--metal; n--average valency of the metal ions = & - 2X; A
x--proportion of Me2+ . At low i the e&perimentally found average
Hf ion valencies, were lower than those calculated from Eq. (5)3

at high current densities the experimental results were higher than
the calculated ones. The cathodic polarization of Zr and Hf has the
gsame character as that of Th and Ti but, in contrast to the latter

card 3/°
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ASSOCIATION:  Institut elektrokhimii UPAN (Institute of
Electrochemistry UFAS)
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AUTHORS: Smirnov, M.V., Komarov, V.Ye., and
~Faraboshkin, A.N

TITLE: The equilibrium potentials of hafnium and
. gzirconium in chloride and fluoride-chloride
nelts

SOUKCE: . Fizicheskaya khimiya rasplavlennykh scley i
shlakov; trudy Vses. soveshch. po fiz. khimii
raspl. soley i shlakov, 22 - 25 noya brya 1960
g. Moscow, Hetallurgizdat, 1962, 353 - 360

TEXT: The above potentials,wefe measured in equimolar
NaCl--KC1 melts containing a) 0.16 - 6.8 wt.% Zr, or 0.16 -1.5%
wt.% Hf and b) 2 - 35 wt.% NaF and 0.17 - 1.05 wt.% Zr, or
0.99 - 3.4 wt.% Hf, between TOO and 950°C, to explain processes
occurring during the electrolysis of chloride nelts containing
Zr and Hf, to calculate the thermodynamic quantities 67, [\ H,
and O S for the formation of MeCl, and MeCly (Me--Zr of Hf)
from their elements in melts of specific composition, and to
Card 1/3
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n is the average valency of the Zr ions. At 770°C in electrolytes
containing 2.04 - 15.82 wt.% F and 1.05 + 0.2 wt.% 2r, the average
Zr valency was 4 > n>= 5.23, when m decreased from 6 to 5. The equi-
librium potential of Hf was found to be more negative than that of
4r in melts cuntaining the same concentrations of Me and Fions, the
difference in potential decreasing with increasing temperature.
HfF2- was shown -to be slightly more stable than Zng‘ « There are

3 fYgures. ’

ASSOCIATION: Institut elektrokhimii UFAN ‘(Inatitute of Electro- y/

chemistry UFAS)
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I1ffmasion ceefficients uff
NeCl ~ KC1.
63,
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ANPINOGEHOV, AT.; MiRNOV, MQVG; ILYUSHCHFRNKG, N.G.

Electrolytic deposition of beryllium on copper in fused salts.,
Trudy Inst.elektrokhim, UFAN SSSR no. 4:47-53 ‘63. (MIRA 1756
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ACCESSION NR: ATL008733 S/263l/63/000/00&/0055/0066
Vv.; [lyushchenko, N. G.:

mirnov, H.

JRTCRE e

um coatings deposited on copper

AUTHOR: Anfinogenov, A. |.; Belyayeva, G. 1.3 S
_ TITLE: Structure and phase composition of berylli
in fused salt electrolytes
SOURCE: AN SSSR. yral'skiy filtal. Institut elektrokhimii. Trudy¥*, no. L, 1963.
Elektrokhimiya rasplavlenny¥kh solevy*kh i tverdyxkh elektrolitov, 55-66

TOPIC TAGS: beryllium coating, beryllium plating, beryliium plated copper, coat~
ilg structure, coating phase composition, fused salt electrolysis, fused salt,

beryllium electrodeposition
cathode current density) and mutual
diffusion of Be and Cu (i.e. tem f electrolysis) were
studied in relation to their effects on the phase composition of
coatings deposited on 3 cathode during electrolysis in fused salts. Be was de-
posited on Cu cathodes in 3 fused electrolyte (eutectic mixture of KCl + NaCl +
16% BeCl, by weight at temperature of 710, 750, 800 and 835C, current densities
of 0.004, 0.01, 0.02 and 0.04 a/cm and exposures of 1, 2, L, 6 and 8 hours. The
electrolytic cell was described in AN SSSR, Ural'skiy filial. Institut elektrokhi-
L, 1963, 47-53. The results tabulated in the original and shown

Crgru . Tn‘t}gkno. ,

Rates of Be deposition (i-e-
perature and duration O

ABSTRACT:
structure and
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ACCESSION NR: AT4008733

in Figs. 1, 2, 3 and &4 in the Enclosure indicate that cathode deposition of Be
on Cu is accompanied by the formation of deposits consisting of one or more
phases. Structure of the deposits is determined by current density, temperature
and duration of the electrolytic process. [t was also demonstrated that such
conditions of the process promote the most rapid formation and accumulation of
the B-phase. Microstructure of the BeCu coating is shown on several microphoto-
graphs for the a, 8 and 4 pPhases. G. v, Burov, staff member of the Institute,
performed the structural X-ray analysis. " G. V. Chentsovava and L. P. Tomi lovaya,
other members of the Institute, performed the spectral analysis. Orig. art. has:
Z tables, 4 graphs, 7 I1lustrations.

ASSOCIATION: Institut Elektrokhimii, Ural'skiy filial AN SSSR (Institute of
Electrochemistry, Ural branch AN SSSR)

SUBMITTED: 00 " DATE ACQ: 25JanélL : ENCL: 06
SUB CODE: ML, MA NO REF sov: o011 - OTHER: 002
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SMIRNOV, M.V. (Sverdlovsk); BARABOSHKIN, A.N. (Sverdlovsk); KOMAROV, V.Ye.
(Sverdlovsk)

Cathodic processes in the deposition of zirconium from chloride
melts, Zhur.fiz.khim, 37 no.8:1669-1676 Ag  '63. (MIRA 16:9)

1, Institut elektrokhimii Ural'skogo filiala AN SSSR.
(Zircanium plating) (Fused salts)
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_SMIANOV, M.V, (Sverdlovsk); BARABOSHKIN, A.N. (Sverdlovsk); KOMAROV, V.Ye.
(Sverdlovsk)

Cathodic processes in the deposition of zirconium from mixed chloride-
fluoride melts, Zhur.fiz.khim, 37 no.8:1677-1681 Ag '63.
(MIRA 16: 9)

(Zirconium plating) (Fused salts)
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| - B/6020/83/151/003/0591 /0598
AUTHORS: Smirnov, M. V.; Usov, P, M3 Khazemoﬁa;; Te Fo . - o 5{

melt of its trichloride and the. -

ACCESSION NR:  AP3003854

~ TITLEs Reaction of metallic lanthamum with a
 equilibrium constant of the reaction VT’

- SOURCE: AN SSSR. Doklady*, v 151, no. 3, 1963, 591-594-

- TOPIC TAGS: lanthanum, melt disgram, entropy, equilibrium constant

- ADSTRACTs The reaction between molten Ia and 1aCl; was measured’ electrochemically
" Reaction between la and La015 was independent of tgmperature, & product approxie
mating IACl2 was obtained“at ‘864-1063F,. Oxidation-reduction: otentials showed
a linear inci’%ﬁse of e.m.f. with temperature (equations are g.vw?.. E.m.f. data -
of the systems at equilibrium, shows a mixture of IaCl, and IaCl,, the latter pres
" dominating. The equilibrium-constant, heat capacity agd entropy were ce.lculated._-“:_
The melt diegram for the La-ILaCl system was drawn, from pure IaCl; to equilibrium
mixtures of laCl,-1aCl, and metallic la. Below 827F thars g Lo TeCl, in the |
solid phase, only la fénely dispersed in laCl;. Above this temperatur§, in the
0-9 mol.% la range, the excess 1&013 cryetall?ze_d. Orig. art. hass 3 figures,

1 table, 10 equations
Card 1/?, .
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, . ) =60, + 36,3 T oal, DEITA K = < " el
| P7+3 eal/% Orig. art.’bast 3 figures and l;table'—a:é{o’f;?gm" oA DEDTAS =
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Kozlov, Svyacoslav Nikolayevich Smi,tnov, Mﬂghq}l Vaail ycvich' Baz v
Ivan Stepanovich; Sidorov, Petr Al leksandrovich

1
:Ef, Soviet military science (0O sovatakoy voyentnoy nauke), 2d rev., and enl)
ey ed. Moscow, Voyenizdat M-vo obor, S§SSR,1964, 403 p, biblio,
15,000 copies printed. o

TOPIC'TAGS: Soviet military science, Soviet military theory, nuclear o
! weapons, modern warfare

PURPOSE AND COVERAGE: The book is intended for officers of the Soviet :
Army and Navy, and for civilian ‘readers interested in military servi.cc.
‘The development of military theory and the principles of modern var-‘ :
fare are presented and the decisive importance of rockets.,and nuclear~’
i weapons is explained, The effect of the decisions of the 22nd Parti

‘Congress and the Party Program on the Soviet theory of war is also Lo
- discussed. No pcr-onnlithn are mentioned, There are no references.

“UlrasLe oF conrnnrsx
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Polarizatio~ durf»g the anodic
in a fused sute.tic mixture of 3
Trudy Inst. elektrokhim. UFAN 333%

Interaction of trivalent cerium ions with fluorine anions
madium of a fused LiCl - KC1 eutectic, Ibid.:33-40

ctrode procesges in the electrolysis of cerium in chloride-
luoride melts, Ibid.:47-51

(MIRA 18:2)
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SORCIOVEAIT, Yuo.3.; Lullh

Coefficients cf diffusion of wtrivalsnt csrium in fused salt
m,:ftur LiCl - KC1 #-d LiCl - KCl 4 LiF. Trudy Inst, elsktro-
khim, UFAN SSSR no.5.41-45 04.

(MIR: :8:2)
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SHIRNOV, M.V.: 180V, P.M.; KHAZEMOVA, T.F.

- ) Trudy Inst. elektrokhim.
Melting diagram of the Ia LaCl system. dy (1% 18:2)

LFAN SSSR no.5:119-122 164,
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SMIRHOV, M.V.; KHAYMENOV, A.F,

Theoretical computation of the emf »f galvanic cells with molten salt
electrolytes exemplified by Be so’id BeCl, % fused *C1 012(2“5),
C(graphite}. Dokl, AN SSSR 158 no,.5:1172-1175 0 W4

(MIRA 17:10)
1, Institut elsktrokhimii Ural'skogo t'iliala AN SSSR. Predstavleno

akademikom A,N.Frumkinym,
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L 9935-566__ EWT(1)/E4T (n) /ETC/EPE(n)=2 fenG(m) /T /4P (+) /EP (b) /ETC(n) __ 1IR(c) .
ACC NR: ~ AT5028237 - gg JD/'#l/JWSOURCE CODE: UR/2631/65/000/006/0011/0017 fé*

AUTHOR: Smirnov, M";:x __-jyzhik, 0. A%Pl)r", .4}5'; , L \ ;’
! : : i} e
ORG: Institute of Electrochemistry, Ural Branch, Academy of Sciences SSSR {Akademiya :
nauk SSSR, Ural'skiy Filial, Institut Elektrokhimii) , 4/ 1 '
Lo -4 .

Y, 5 L 5
TITLE: Equilibrium between molybdenum ahd its ions in molten lithium chloride” *

SOURCE: AN SSSR. Ural'skiy filial. I_nhtttut elektrokhimii. Trudy, no. 6, 1966. B
Elektrokhimiya rasplavlennykh solevykh i tverdykh elektrolitov (Electrochemistry of R

fused salts and solid electrolytes), 11-17

-

TOPIC TAGS: molybdenum, lithium chloride, electrode potential

T st -
' gl S
ABSTRACT: I order to determine the dependence of electrode potentiaqs’ of molybdenum in: -

a chloride melt on the nature of the alkali metal cations, the authors used the emf method to.- e

study the equilibrium between molybdenum and molten lithium chloride containing from 0.27 )
to 2.49 wt.% Mo in the range of 620 — 950C." Expressions were obtained for the temperature -

dependence of , .

XEMo[M_o:*'- (E_.MglMo-;"'-* 1_5&}"’/ Mot '
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KUDYAEQV, Vl.¥a, ;SMIRIZOV » HaVe

Potontials of Zr/4r2Y, Zr/farh*t and 72, /irk end equilitrimn
constant of the ﬁaezimz:wrlﬁé::r, 2Zr2t %n fused KCl,

Trudy . trokhin, UFAR SSSR po.6119=27 65,
Inst. elek - (MIRA 18311)
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AUTHOR Smirnov, M, V Krasnov, Yu, N.; Khazemov, F, F,; Komarov, V, Ye, ¢7

g7 2= P T s L /

ORG: Institute of Electrochemistry, Ural Branch, Academy of Sciences SSSR (Akademlya
nauk SSSR, Ural'skiy filial, Institut elektrokhimii) G g o S

TITLE: Instability constants of ﬂuoride complexes of lanthanum in the molten eutectlc mix- B
mre LiCl-KCl v

SOURCE: An SSSR, Ural'skiy filial, .Instltlxt elektroléhimii Trudy, no, 6 1965, Elektr
himiya rasplavlennykh solevykh i tverdykh elektrolitov (Electrochemistry of fused salts and
sohd electrolytes), 29-37 :

"
53
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TOPIC TAGS: compound, complex molecule, lithium fluoride, emf
% . Y
ABSTRACT: - The emf's oz the galvanic cells

La. ] I(CI LlCI+LaCI,+xL1F ll KCl— LiCt {Cl,, .C

were measured at 600—800C, LiF being present in ﬂié@ﬂéc&oiyte in amounts of 2, 5, 5.0, ‘10,
and 20 wt, %. The experimenta1+dam showed the existence of the following Ianthanum com=~
plexes in the melt: LaF + LaFy, and LaF,. Expression for the temperature dependence of

the instability constants of these complexes were obtained:

Cotd 1/ 3
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. AUTHOR: Smlrnov, M. V. Usov, p M,, Lbov, v s Shabanov, o M.

oy

I TITLE: Electrical conduct1v1ty9;nd transfer numbers in the melt system LaCl3 i |
v i La- _
"I CITED SOURCE Tr. In-ta elektrokhlmu. Ural'skly f11 AN SSSR vyp 6 1965 1
| BT-64 : ' 2 e :

' TOPIC TAGS: hquld metal lanthanum la.nthanum ch10r1de} morgamc amon
- | electric’ conductivity : :
‘"TRANSLATION: .The spec1f1c electmcal conduct1v1ty of a melt of LaCl + La, fram

.| pure LaClg to LaCly_ 14 ‘was measured in the' interval’ 900-1015C The specific..
.} ionic conductivity increages from approxlmately 1.5 ohm=! , em~Yfor LaCls to
-~ | approximately 2.5 ohm™ 1. em~1 for LaCly 14+ Deternnnations ‘were made of the
"7 transfer numbers of cationic and anionic chlorine in melts of LaCl3 and. LaClg, .-

| with respect to a solid porous d1aphragm, at '900C,. In a melt of LaCI3, the cur-i

; rent through the dlaphragm is basmally carried by chlorme anions (na = 0. 9), S
N ‘ . Y N . 3 a
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SOURCE Ref zh, Metallurgxya, Abse 7A78 R

AUTHOR Usov, P M. Smlmov, M V
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TITLE' Cathode polamzatmn m electrolvsxs of a lanthanum tmchlorlde melt

CITED SOURCE Tr.. In-ta elektrokhlmn. Ural'sluy fil.- AN SSSR vyp.
1965, 65-68 (1, : /’ . ,}7
TOPIC TAGS: hquld metal lanthanum lanthanum chlomde, cathode polarlza C
-electrolytic dep051t10n molybdenum & - :
TRANSLATION: A study was made of the polamzatmn of : a. molybdenum cathode
, A' durmg the electrolysis of a La013 melt at 860 and 9600 ‘The vertical sections .
{on the polarization curves), observed at D>'1 a/cm?, correspond to the separat-
! ing out of metallic lanthanum. Its equilibrium. potential in a melt of LaCly 14 -
‘is equal to 2,524 volts at 860C and to 2. 439 volts at 960C. The ‘diffusion coeffi-
‘ cients for Ladt and La2t in 3 melt of LaCly are equal respectlvely to (0. 9-1. 1)
10 -6 and (2 9-3, 2) 10 -4 cm* / sec. Metalhc lanthanum starts to separate out on

Cord 1/2 E
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. ACCESSION NR- 595007749 S e

Bt AUTHOR. Smimov, . V., Ryzhik 0. A., Kazantsev, G. N. ,_

W‘“”*ﬂ" Gl ¥

_ TITLE: Diffus:.on of tmvalent molybdenum in a medium of fused chlom.des of" alkah
" jmetals ' ‘ : L e R :
SOURCE: ,Elektrokmmya, v. 1, no. 1, 1955 59262

7 TOPIC‘ TAGS: molybdenum,,!’ chlomdeq,’ alkalz metal‘):’diffusmn coefficxent a

= ABSTRACT The dlffusz.on\\zvf molybdenum in dJ.lute solut:.ons of 1ts tmchlomde in

E _’fused chlorides of alkali metals was studled. - The- _concentration ‘of molybdenum in :

these melts did not exceed 5°107 " g-equlv/cm . Therefore the interaction of its:

- lions was 31gm.f1cant only with a. salt’ solvent . The chronopotentmmetmc wethod
|with polarization of the electrode by a current wrt:h a constant density higher than:

the maximum diffusion density was ‘uged to measure the diffusion. coeff:.c:.ent of the

dilute component of the melt. ‘The tests were conducted in- hermeti y sealed cells

in which the gas chamber was: filled with thoroughly purified- helium'(see Fig. ‘1of ::

tthe Fnclosure). The aolvent electrolytes were previously rea-ystallized chlondes
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= jof 11th1um, potassimn, and cesium and also eutectic Ll\.l—KCl.‘ The diffusion co-
o eff1c1ent of trivalent molybdenum was calculated accordlng to the equation

D= l 37 lO } T cmzlsec

where q is the concentrata.on of: molybdenum J.n weight %3 M is the molecular welght
I is the strength of current in amperes, S is the area of the cathode in cm?; p -is
 |the density of the electrolyte in’ g/cm3 . As the cation radius of the alkali meta N
. |increases, the rate of diffusion of the trivalent molybdenum’decreases. - The value:
~ - |of-the activation energy are 1inearly related ‘to the inverse magnltudes of the, ,
“ {cation radii of the salt sclvents. It is- suggested ‘that the diffusion process
“|oceurs’ through “jumping" of the’ molybdenum cations from one. point of the quasi

latt:.ce of the fusion to another. Omg. art. has'» 3 figures. . 2

|ASSOCIATION: Ural’skiy politekhnicheskiy institut imen‘ :S. M. Kirova (Ural Poly.
technical Inst:.tute) ; ST v L

H:_SUBHITTED:J:lSSepGM
o ser sov:
 cara 2737
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e Fig. 1. Cell for mcasurements- “1l--quartz

1 glass test tube; 2—-f1uoroplastic screens
3--quartz capsule ‘with chlorine: compamson

1 electrode;. l&~-quartz jacket with diaphragm,
i S--chromel-alumel thermocouple; 6--carbon
' “anode ona molybdenum current feeder; -

. 7--platinum cathode;’ 8--a1undum cmc:.ble,

L 9--test electrolyte ' L
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AUTHOR: Kudyakov, V. Ya.3 Snu.mov, M. v. ¢ e PR B ij t 
Rucdyaro s —— Smirmov, 2. S a4 . -

TITLE~ Equ:.hbmum potentlals of zxrconmm in fused cesium cliidrit'l_é" o B e

g SOURCE: Elektrokhimiya, V. 1, no.‘2 1965 lu3—l‘&8
| Top1C TAGS: ’ zu'com.um, ces:.mn?_chlorldé}_ electroc‘nenustry, galvanic cell

i ABSTRACT: This is a contmuatlon of the study of equlllbrmm potentials of 'zu'-;'-‘
| conium in £, ed alkali. metal ha].ldes. . The: equ:.l:.brmm potentxals of zirconium in
a CsCl meltivere measured  in the 650—900°C range. The cell for measurement of the
B | emf of zirconium was @ wide hermetic pd ‘ ‘test tube, shown in fig. 1 of s
| the Enclosure. Doubly recnystalhzed gsCl 3‘1_ From the expem.mental data :
‘standard electrode potentlals of Zr/Zr Zg/Zv 4 couples were calculated and also
{ the ox:.datlon—reductlon potential’ of the Zr 2,’Zr system. By measuring ‘the cur- -~
3rent efficiency of anodic- dissolution of- metallic ‘zirconium it was shown +1:ha.1: the
pr*mary fons which gre in equi}ihm with “the metal in CsCl melt are Zr 2apnd
% pather than 7r 2.  For Zr /Zr _ couples the oxidatim-reduction potenti.al in

\ Card M/ !L
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© . L 378166 EWT(m)/E4P(t)/EWP(b)  1JP(c) _ JD/JG | ‘
* | ACCESSION NR: AP5014138 - " UR/0365/65/001/003/0335/0337 ,
‘ ‘ 669.28 : 620,193.43 = :

AUTHOR: Smirnov, M. V.3 Ryzhik, O. Aij savochkin, Yu. P, — o 5} y

: st T Fss - BN - : li;
1 TITLE: Electrochemical corrosion of molybdenum ‘in-a chloride melt T
1 ' 55 \%- AN ' S
'SOURCE: Zashchiita metallov, v.'l, no. 3,-1965, 335-337

TOPIC TAGS: molybdenum, corrosion, potassium chloride

| ABSTRACT: The stationary potentials of molybdenum are measured with respect to a
chlorine comparison electrode in thoroughly purified molten potassium chloride.
The experiments were done at 790-920° in a helium-filled hermetically sealed cap-~
sule. The empirical equation for the temperature relationship of the stationary -
potential of molybdenum in a KC1 solution with regard to the thermoelectromotive®
force between the molybdenum and carbon electrodes is : :

B, =-2.0824 2,47+1074°7 £ 0,004 v. ' —_

‘Caleuiations show that corrosion rates in the B00-950° temperature range at_\e: bfw
the order of 10 7 a/ct? ih puré KCli However vhen easily reduced impurities are

e
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SMIRNOV, M.,V,; MAKSIMOV, V.S,

Solubility and decomposition potentlal of titanivm tetrachloride in fused
potassium chloride, Elektrokhimiia 1 no.6:727-730 Je '65. (MIRA 18:7)

1. Institut elektrokhimii Ural'skogo filiala AN SSSR.
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W omimor, 11, 1 oteymions 3 4 M o
AUTHOR: Tsiovkina, L, Al Smirnov, M, s Oleynikova, V. A, o

‘ e
ORG: Institute of Electrochemistry of the Ural Branch of the Academy of Sciences - _
SSSR (Institut elektcgdkhimii Ural'skogo filiala Akademii nauk SSSR}) ,

by
TITLE: Anode ;\Jrocesses on platinum in the electrolysis of carbonate melts
- 27

SOURCE: Elektrokhimiya, v. 1, no. 10, 1965, 1218-1224

- ABSTRACT: The article is an attempt to filly explain the effect of adsorbed oxy- . .-
gen on the polarizstion of a platinum electrode. The experiments were carried . -
out in hermetically sealed cells which made it possible to eliminate the dissolved : =
oxygen from the carbonate melts. A melted mixture of the carbonates LigCO3,
K2COg3, and NafCOg3 in the ratio 3:4:3 was placed in a platinum crucible, The N
-electrode Investigated wag a Platinum sheet aboyt ] cm? in area. - Its potential was
Card 1/2 UDC:541. 135, 3 CE
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SMIRNOV, M.V, RYZHIK, 0.4,
Inertness of metal electredes in fused aait elecirolytes, Iav,
vys. ucheb, zav.; tsvet, met. B no.1:86-8G 165,
(MIRA 1816)
1. Uraltakly politekhricheskiy insabitut,
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SOURCE CODE1 UR/2631/65/000/007/0091/0095 !
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ACC NR: AT6021370

AUTHORt Ozeryanaya, I. Nos Krasil'pikova,__l_'{:_)_\_.; Smirnm{_!__:mlf_.,_\]».; Danilin, V. He e ;
!
ORG: none i~

TITIS:s Use of the oxygen reference electrode&in molten carbonates \

SOURCEI:FIN 5SSR. Ural'skly £1lial, Institub elektrokhimii. Tyudyy noe 7» 1965
Elektrokhimiye rasplavlennykh solevykh 1 tverdykh olektrolitovs b odinamika 1
kinetika olektrodnykh protsessov (Electrochemistg of fused salts nd solid
electrolytes; thermodynamics and kinetics of electrode processes/s 91-95

TOPIC TAGS$ platinum, oxygen, electrode potential, carbonate, chloride

ABSTRACT: In order to elucidate the stability of the potential of the platinum
oxygen reference electrode in molten carbonates under various conditions, the omf

of the galvanic cell
_Pt, 00,40 | NapC05+KzC03 | acuska | (G123 S

was studied at 770-1000°C as & function of temperature and composition of the gas

mixture bathing the platinum. One of the half-cells was platimm bathed with a

CO,+0, mixture in a molten eutectic mixture of potassiun and sodium carbonates, and ‘__
i
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ACC NRi  AT6022482 (A " SOURCE CODE: UR/oooo/65/000/000/025&/02%'5 5

~AUTHOR: Smirnov, M. V.3 Usov P, M.; Krasnov, Yu, N.; Khazemova, T, F. y"f
e Loyl Ef_/

ORG: Institute of Electrochemistry, UFAN SSSR (Institut elektrokhimii UFAN SSSR)

5
TITLE: Reaction of metallic lantharmmq'with its trichloride'l'

SOURCE: Vsesoyuznoye soveshchaniye po fizicheskoy khimii rasplavlennykh soley. 2d,
. |kiev, 1963. Fizicheskaya khimiya rasplavliennykh soley (Physical chemistry of fused
< |salts); trudy soveshchaniya., MoscoW, Tzd-vo Metallurgiya, 1965, 254=257.

S |TOPIC TAGS: lanthanum, MelectrolySis o TRICHLO RIOE . OHE M icr~~
LREACTION 4 EMF ' i
ABSTRACT: The emf method was used to study the reaction of La with 1aCly and solutions
of LaCly in the fused eutectic mixture 14C1-KCL in order to etermine whether compounds
of lanthanum of lower oxidation gtates exist, and if so, W t part they play in the &
electrolysis of Ia in fused saldd edia. The phase diagram £ the LaCl3-Ia system was '
determined experimentally in the range from the pure trichloride to the product of its -
saturation with metallic La. The emf of galvanic concentrafion cells ccmposed of two iy
cslls (liquid la in molten LaCly saturated with La, and Mo orsod in molten 1aCly | —
showed that the dissolution of:

containing 0.35-23/4 mole ¢ disSolved La) at 850-1000°C
olves its reduction to the di- or monochloride. Emf isotherms
e expected for i

It is concluded that metallic En
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SHIRNOV, M, V. and SHABARQV, O, M ey Instituto of Eloctrochemistry of the Urnlﬂ/
Branch, ﬂcmlo-ny of S"cicmcd‘s SS5R, Svordlovsk (Institut clektrokhimil Uralrékogo
filiala AN SSSR)

"Diffusion of Ions of Uranium and Molybdenum in Molten Chlorides of Alkali
Motals" 31 7’,

l

| Moscow, Elcktrokhimiya, Vol 2, No 8, 1966, pp 953-957

ABSQRACT' According to tho Stokes-Einstoin oquation, the diffusion coofiicient
for ions of totravalent uranium must be greater than for trivalent, and the - -?\'
rate of diffusion of ions of trivalent molybdonum in a medium of molten chloridea L.
; of alkali metals must riso in the order: LiCl - KC1 - CsCl with decrease in .
¢ viscosity., Moasurcmonts have show the reverse order to apply. This gives evi?
. dence to tho fact that the 3trokes-Einstein equation does not account for all *
factors that can affect diffusion rate. B
An oxamination was made of the mechanism of diffusion of multicharged -.
catlons in molten chlorides of alkali metesls, where they form complex anionie " :
groupings, Displacoment of the cation exchnnao resins occurs chiefly in the _
composition of complexes, the size and charge of which determine the relaxa-
tion retardation on the part of the atmosphere of cations of the salt-solvent.
The diffusion coefficents of the above indicated ions calculated on the basis-
of this mechanism quite satisfactorily agree with experimental data,
It is shown why the ion of trivalent uranium diffusos _more rapidly than

T
l
i

|cord 172
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AUTHOR: Ozeryanaya,

| psukc SSSR, Ural'skiy filial,
Behavior of chromium nickel alloys

:'STITIE:
6,

iSOURCE: 7ashchita metallov, Ve 2, no.
chromium containing alloy,

| TOPIC TAGS:
sodium compound

| 1ithivm compound,
t
!.ABSTRACT: The experjments wore carried O
|of lithium and sodium carbonates (melting
i decomposition and possible hydrolysis of
! stmosphere of carbon dioxide gasSe
jsolid solutions in nickel of the

SR, Ural Branch, Tnstitute for Elect
Tnstitut elektrok.himii)

nickel containing

ut in a low melting binary

the carbonates,
The alloys investig
following elements:

SOURCE CODE:

I,
IR/0365/66/002/006/0700/070’& '

Burakow;; B. Aes /
rochemistrj (Akademiys

in carbonate ‘melts

1966, 7oo-§ou

alloy, corrosion rate,

eutectic mixture
To suppress thermal ‘
the salts were melted in an
ated, BI~559A and EI37B, are
E1559A--18% Cr; 237 Fe; 3.5% A3
sbout 1% Al. Samples of the-

point 497°).

2.5% Tis

other elements about 1%: EI—#B?B-—-—ZZ% Cr; 4% Fe;
alloys, in the form of plates with s polished surfacs area of 8 em~, were placed in an
the melt. After the experiment, the samples wWere washed of

!!alxmdmn crucible with
itraces of salts in distilled water,
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AUTHOR: _Smirnov, M. V.; Koryushin, A. P.; Komarov, V. Ye.
ORG: none

TITLE: Interaction of tetravalent uranium with chloride-fluoride NaCl-KCl-NaF melt
SOURCE: Atomnaya energiya, v. 21, no. 6, 1966, L76-478

TOPIC TAGS: uranium metal, fluoride, chloride, electrolysis, oxidation reduction
reaction .

ABSTRACT: The purpose of the study was to obtain information on the thermodynamics
of interaction between tetravalent uranium and molten fluoride-chloride mixtures,
the electrolysis of which is frequently used to produce metallic uranium and crystal-
line uranium dioxide. This is a continuation of earlier work (Tr. In-ta elektro-
khimii Ural. fil. AN SSSR, No. 8, Sverdlovsk, 1966, p. 47) where the equilibrium .
between metallic uranium and & NaCl-KCl-NaF melt containing uranium lons was studied.
Using these data, and measuring the oxidation-reduction potential U(III)/U(IV), the |
authors studied the interaction between the tetravalent uranium and the chloride-
fluoride melt. The measurements were made in a molten equimolar mixture of sodium
and potassium chloride containing 3% wranium and 8.0 - 18.5% NaF by weight, in the -
temperature interval 973-1123K. Experimentally the work consisted of measuring the |— .
emf of & cell containing molybdenum as an indicator electrode and the molten mixture. ‘
The measurement procedure is briefly described. The results show that the UH+

UDC: 541.138: 661.879
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